Abstract-Globalization has given rise to new opportunities for innovation in education and technology. However, globalization has also exacerbated some of the challenges related to integrity in the creation, sharing and consumption of information by a worldwide community of educators, students, institutions, and society, as a whole. Concerns of integrity have a broader impact ranging from personal to global markets for goods and services. Academic institutions have been exploring ways to engage faculty in developing new tools and techniques to promote academic integrity in education and innovation. In this paper, the efforts of one institution to provide faculty with tools to promote academic integrity in teaching and learning, results and lessons learned from that experience, and recommendations for how others can extend these ideas to address academic integrity in education and innovation will be discussed.
I. INTRODUCTION
The globalization of education and technology has given rise to new opportunities for innovation along with new challenges for educators, institutions, businesses, and society as a whole. While academic integrity has been a concern for educators over thousands of years [1] , the rise of internet technologies has made it easy for those willing to plagiarize, cheat, steal intellectual property, and conduct corporate espionage [2] . There have been a number of studies documenting the increase in academic dishonesty [3] - [5] and numerous research articles summarizing the causes and consequences of academic dishonesty [6] , [7] and the possible relationship between academic dishonesty and employment-related dishonesty [8] , [9] . What is clear from the documented studies and research articles is the daunting task educators, institutions, and employers face in addressing the issue.
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dishonesty, the other population may view it as convenience or even engage in it out of ignorance, however indefensible it may be or as a mode of survival. For example, corporate espionage and stealing of trade secrets have grown in alarming proportions in recent years and some businesses and even some countries engage in economic espionage to gain an upper hand in the global economy, thus costing economies trillions of dollars and millions of jobs a year [10] . Even though many countries are working out complex legal agreements to prevent cyber theft of intellectual property, enforcing such legal agreements is difficult and often not timely to protect businesses and their economic bottom line. Along with such laws and their enforcement, there is a need for educating the society on the moral and ethical issues related to academic dishonesty so that innovations can flourish and everyone can thrive.
Institutions, both academic as well as industry, have a role in addressing integrity issues although their perspectives and efforts may vary. The 2002 Arthur Andersen and Enron scandal and their collapse [11] was a wakeup call for many businesses in U.S., and a number of them have since instituted ethics training and protocols for their employees. Lack of ethics and integrity impact their bottom line and academic institutions continue to develop and promote honor codes and academic integrity training, establish offices of student conduct, and enforce policies and procedures to promote academic integrity. Some institutions have gone to the extent of developing or licensing tools to check students' work for plagiarism, thus adding to the cost of education. Some countries have also established forums across continents to stem the tide of academic dishonesty [12] . Internet technologies, however, have made it challenging to keep up with the new ways one can cheat, plagiarize, and use paid services to complete academic work. This does not mean institutions can or want to give up addressing integrity but it is even more important that institutions engage faculty, students, and all employees in promoting academic integrity.
Faculty are often on the front lines of educating students on academic integrity as well as dealing with incidents of academic dishonesty among students as well as potential for plagiarism in their own scholarly work. Their perspectives on this issue are worth noting. The increase in the use of hand-held devices, smart technologies, and online courses have made it challenging for them to dedicate their time to promote academic integrity as well as police students on academic dishonesty incidents. They have to keep up with new technologies and new ways students use technologies to cheat and plagiarize. However, faculty do realize their prominent role in educating students on moral and ethical issues related to academic dishonesty and the long term impact it can have on students' self-esteem, employment, and Addressing Academic Integrity in Education and Innovation
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International Journal of Information and Education Technology, Vol. 8, No. 11, November 2018 the society. Students' perspectives on academic integrity also require consideration as they give a window into their world on why some students cheat and plagiarize and why some do not. There are a number of reasons as to why students cheat and plagiarize, including their inability to manage demands of student life, peer pressure, faculty inattention to students' performance, unclear course policies, performance anxiety, and lack of understanding of the consequences of academic dishonesty [6] . Student academic dishonesty also varies by discipline and demographics, and research has shown there is more cheating in professional disciplines such as medicine, business, law and engineering due to competition and peer pressure compared to humanities and social sciences [13] . International students also have unique perspectives on academic dishonesty as norms of intellectual property can vary among cultures and non-native language speakers' way of learning in a new culture and language setting may also lead to students' misunderstanding on academic integrity [14] , [15] .
Regardless of the perspectives, there is a need for educating students on academic integrity, and one of the ways institutions have addressed this need is through educational tutorials. A number of higher education institutions have developed and made available online tutorials to promote academic integrity and these tutorials vary from simple websites to engaging self-paced tutorials. In the following sections, the implementation and testing of one such tutorial is discussed along with analysis of results and lessons learned.
II. TUTORIAL ON ACADEMIC INTEGRITY
At Northern Illinois University, academic integrity has been addressed in many ways including statements on academic integrity in the undergraduate and graduate catalogs and course syllabi, faculty reinforcing academic integrity in their courses, the use of plagiarism detection tools such as SafeAssign [16] in Blackboard web course management system to screen students' work, and faculty monitoring students' work closely. Along with these important efforts, the need for educating students on academic integrity was recognized, and an online tutorial on academic integrity for students was initially designed, developed and implemented with input from faculty, students, Office of Student Conduct, and the Office of the Ombudsperson at the university.
The input clearly indicated that the tutorial should be engaging and easy to use on any platform without logins and passwords and without saving data on users. The objectives of the tutorial were to: (1) increase students' awareness of academic integrity issues, (2) offer students strategies to prevent academic dishonesty situations and protect themselves, and (3) for faculty to use the tutorial to supplement classroom discussions on academic integrity. The authors reviewed the existing literature on academic integrity, interviewed faculty and staff at Northern Illinois University, and developed an online tutorial that included content, quizzes, games, and offered a certificate of completion.
The student tutorial was used in three courses at Northern Illinois University and a preliminary test was conducted with a group of 55 students. The details of the initial student tutorial and the preliminary results were published by the authors [17] . The preliminary results indicated that the student tutorial was effective but the games were not engaging and unnecessary, and that the sophisticated technologies used to design the tutorial would make it difficult to update it in the future. It was recognized that the faculty also needed a tutorial to offer them insights on why and how students committed academic dishonesty, how to prevent students from commit academic dishonesty, how faculty can design effective course activities and exams to promote academic integrity, and what they could do to address academic dishonesty incidents. As a result, a faculty tutorial was also designed along with redesign of the student tutorial, and both the student and faculty tutorials were implemented in one site at http://www.niu.edu/academic-integrity. Fig. 1 shows the main page of the tutorial website, and Table I lists the topics covered in the student and faculty tutorials. As the tutorial was intended to be viewed online, the content was organized into easily readable short paragraphs and bullets that users could read quickly on the screen. The focus of the content was to explain academic integrity and related issues, offer tips on how to avoid cheating and plagiarism, and protect oneself from accusations of cheating and plagiarism but not to preach virtues of academic integrity or possible penalties for academic dishonesty. Each screen of the content was designed to include clickable graphics with answers to engage tutorial users. Content screens were designed to include navigation buttons at the bottom of the screens and table of contents on the left to allow users go from one topic to the next or directly go to a particular topic of the tutorial. Fig. 2 shows a sample screen capture of the content design screen. To engage users and to help them self-test their comprehension of topics, both the student and faculty tutorials were designed to include quizzes at the end of each topic. The student tutorial includes six quizzes, and the faculty tutorial includes eight quizzes as well as six case scenarios at the end. The quiz questions are either multiple choice or true/false type, and after completing 70% of the quizzes correctly, users of the student tutorial can print a Certificate of Completion. Fig. 3 shows a sample screen of a quiz question from the student tutorial and Figure 4 shows a sample screen of the certificate of completion. The six case scenarios included at the end of the faculty tutorial were contributed by the University Ombudsperson from his actual experience handling those scenarios. The cases scenarios were designed as decision-trees to help faculty users explore the possibilities that they might encounter in their classes and view the consequences of a particular course action. Fig. 5 shows a sample screen of a case scenario. For ease of modification in the future, for accommodating those with disabilities and to be usable in any platform whether a computer or a mobile device, the tutorial content, quizzes, and case scenarios have been implemented using basic HTML and JavaScript. Navigation within a topic and between topics have been designed to be consistent and simple. Each tutorial is designed to be viewable within 30 minutes and the quizzes and case scenarios may take another 15 minutes, depending on individual user's interaction with the tutorial.
III. TUTORIAL TESTING AND ANALYSIS
Along with designing and implementing educational tutorials, it is necessary to test if a tutorial has the intended impact on the potential audience. As mentioned earlier, a test of the initially developed student tutorial was conducted with 55 students, which indicated that some portions of the tutorial required more clarity and the test questions themselves needed some revision. Based on the feedback from the preliminary test, the student tutorial was completely revised, and a faculty tutorial was also included along with it on the same website. A pre and post-test of the revised student tutorial was conducted with 72 students enrolled in 4 different courses at the university, and the results were analyzed to assess the effectiveness of the tutorial. The pre and post-tests included 15 questions out of which 14 of them were on the six topics covered in the student tutorial. The 15th question required students to self-assess themselves on various academic integrity issues before and after going through the tutorial. A simple comparison of percentage of students who correctly answered the 14 questions in the pre and post-tests indicated that students' comprehension of academic integrity issues was better overall after going through the tutorial, and the results from the revised tutorial were clearly better compared to those from the preliminary test of the earlier version of the tutorial. This can be easily seen from the data presented in Table 2 . The self-assessment scores by students for the 15th question (not shown in the table) were obviously higher in the post-test compared to the pre-test. This was anticipated as students were asked to rate themselves on their comprehension of academic integrity issues before and after reviewing the tutorial. Apart from the simple comparison of percentages of correct quiz scores, several statistical analyses were performed on the pre and post-test data and the results were analyzed. One of the statistical analyses included a paired sample t-test conducted using the data from the 72 students who completed both the pre and post-tests to test if there was a significant difference in the performance of students before and after reviewing the tutorial. As it can be seen from the results indicated in Table 3 , there was a significant difference (p<0.05) at 95% confidence level for eight of the first twelve pre and post-test pairs compared. For two of the pairs (Q8 and Q10), the standard error of the difference was 0. That is, the results were identical for those two questions for pre and post-tests, and so there was no point in comparing them. However, the eight of the twelve questions compared confirmed that the students performed better after reviewing the tutorial. The other two questions were not significant at p<0.05, which can be attributed to any number of factors including that the tutorial content related to those questions was easy to comprehend without the tutorial. Paired samples t-test was also conducted to compare scores from the 15th question which was a self-rating question by students. The 15th question had 10 items, with a Likert scale for each question, for a total of 24 test questions in the pre and post-tests. The paired samples t test of these 10 items showed that there was a significant difference between pre and post test scores at 95% confidence, indicating students rated themselves higher after reviewing the module.
IV. CONCLUSIONS
It is critical that educational institutions are on the forefront of addressing academic integrity so that students recognize the long-term consequences of academic dishonesty for themselves and then for their employers as well as the society. It is difficult to enforce or police integrity but the best approach is to increase one's awareness of integrity. A self-paced, online tutorial on academic integrity is one of the best ways to engage students to reflect on academic integrity at their own pace and without any scrutiny. The implemented tutorials are being used by faculty and students not only at Northern Illinois University but also at other universities. The tutorials are freely accessible and usable by anyone, and to date more than 100,000 users have visited the tutorial site from over 125 countries, and the student tutorial has also been translated into Spanish by a university in Chile.
Designing and making tutorials available to students and faculty is only one part of the effort in addressing academic integrity, and more needs to be done regularly to promote academic integrity. Students have to be reminded periodically about the importance of academic integrity and faculty should continue to monitor students' work for cheating and plagiarism. At Northern Illinois University, some faculty require their students to review the tutorial every semester and submit the Certificate of Completion to remind students continually about academic integrity. New students, especially international students and non-native speakers, may need orientation on how to protect themselves from false accusations of academic dishonesty due to cultural misunderstanding and differences in intellectual property rights among countries.
Along with students, faculty also need guidance on issues related to students' academic dishonesty and how courses and course activities can be designed better to prevent academic dishonesty. Faculty need to move from punitive to proactive approaches [18] . Writing-infused courses that promote good writing skills can help students prevent plagiarism. It is important for faculty to serve as role models for students by demonstrating in their teaching materials as well as in scholarly publications proper citation of external sources. It is imperative that faculty continuously educate themselves on current technologies so that they can prevent students from using technologies to engage in academic dishonesty. In addition to establishing policies and procedures for handling academic dishonesty incidents, institutions should also license cheating and plagiarism detection tools to support faculty in assisting students to prevent academic dishonesty.
The efforts by educational institutions to address academic integrity can lead to countries and corporations doing the same in the long run to curb industrial espionage and theft of intellectual property. An educational foundation on academic integrity provided through online tools and effective pedagogical techniques, and concerted effort by faculty and academic institutions are essential for promoting innovation in the long run. He is a professor of industrial and systems engineering and vice provost for faculty affairs at Northern Illinois University in DeKalb, Illinois, USA. His teaching and research interests include project management, information systems, system simulation, optimization techniques, faculty development, and distance learning.
Dr. Krishnamurthi 
